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Airborne Heterodyne Receiver for FIR-Astronomy
DLR
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4#7 Current Projects: GREAT and TELIS
DLR
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4#7 Bolometer
DLR

Heat transfer:
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#7 InSb-Detector: Basics
DLR
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Detection mechanism:
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DLR
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InSh-Detector: Results

Institute of Space Sensor Technology and Planetary Exploration

Synchrotron Tune (kHz)

100

60

40

20

(wr) jeubis speig ‘(Yw) uaung bury

I |
Blade Signal (uA)
0 10 20 30 40 0,020 ' ' b ' '
T - I - r - r i —a— Ring Current
i * tune=0.75 Fill pattern: —o— Blade Signal
° tune=2.2 P L <— o |nSh-Detector
100 buckets filled (200 ns) | o InSb-Detector 2nd fill-
2 o0l 300 buckets empty (600 ns) ! & InSb-Detector 3rd fil
S T 8 -
& E
.“é-; 0,02 TCU 0,012 | \. -
i g £ 2
_ | | | n
| B 00 551600 1500 5 ?'
|.2(mA?) 5
y 2 0,008 |+ A o n
a iy
A T L
P
= 8 o0 o sy
0,004 - =
WS m—A—E—8—p-—m-m-A
0 10 20 30 40 50
Ring Current |, (mA) 0,000 L
R 0 1 2 3 4 5 6 7



A#’ InSb-Detector: Time Domain
DLR

TR ER ] Rise time: 200 nsec

Decay time: > 400 nsec

Resolution of single bunches within
a train of bunches is not possible.

Jo=-1.5¢10° s

| f:j}fr@ﬁgej"r’{si_g_gai,!}?{Aéémjsigﬁiéi'vo&égéi:f[‘arbr.un.] A

= 15mA, 1 = 1.1kHz, -

Fill Pattern:
100 buckets filled (200 ns)

Al 300 buckets empty (600 ns)

- time [1us/div]

Institute of Space Sensor Technology and Planetary Exploration



4#7 Outline
DLR

1. Background
2. InSb Detector

3. Superconducting hot electron bolometer

- Basics
- Design
- Results

4. Summary

Institute of Space Sensor Technology and Planetary Exploration



ﬁ HEB-Detector: R-T Curve
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4#7 HEB-Detector: I-V Curve
DLR
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4#7 HEB Mixer: Basics
DLR

Radiation

Au Au w

Time scales (NbN): Dimensions:
Tee ® 2 PS :0.2-1.0 ym
w: 1-4pum

Teph ® 15 PS

~ 25-50 ps (3.5 nm film) t3.5nm

Tesc
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#7 HEB Mixer Design |
DLR

-

- NbN film: 3.5 nm thick (dc reactive magnetron sputtering)
- Transition temperature: 9 K, width: = 0.5 K
- Si substrate: > 10 kQ cm

- Two arm log-spiral antenna terminated by 50 Q coplanar line

(in cooperation with G. Gol'tsman, MSPU)
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4#7 HEB Mixer Design I
DLR

Si Lens
Si Substrate

Signal 70°
HEB
¥

12 mm extended hemispherical Si lens

with Parylene AR coating
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HEB: Antenna Pattern
DLR

12 mm lens (A = 118.8 um)
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Mixer Block
DLR
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HEB-Detector in Cryostat
DLR
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A# Responsivity vs. Wavelength
DLR
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A# Experimental Setup
DLR
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4#7 Fill Pattern
DLR
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A# Single Pulses
DLR
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A# Single Pulse: Decay
DLR
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4#7 Single Pulse: Rise
DLR
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DLR

Frequency Domain @ 1.25 MHz
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Frequency Domain @ 500 MHz
DLR
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4#7 Conclusion
DLR

- Fast FIR detectors are useful for the analysis of CSR;
- High sensitivity across a wide range of wavelengths;

- Time resolution of the superconducting HEB is sufficient
to resolve the fill pattern;
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